Background: Despite the rising burden of parasitic infections among young schooling adolescents in sub-Saharan Africa, insufficient attention has been paid to school-health. This study examined the self-reported prevalence of major parasitic infections and its association with key socio-demographic factors among young schooling adolescents in Southern Nigeria. Methods: An interviewer-administered school-based survey of students attending schools in Southern Nigeria was conducted in 2013. The study sample involved 585 students (60.9% male, 39.2% female and overall mean age of 15 years). The outcome variable was the self-reported presence of parasitic infection suffered within the past twelve months. The exposure variables were socio-demographic characteristics: age, sex, geolocality, school ownership, parents' level of education and occupation. Association between the number of parasitic infections and socio-demographic factors were examined, and multivariate logistic regression was used to determine socio-demographic factors predictive of the presence of parasitic infections. Results: The most prevalent parasitic diseases reported across the sample were malaria (46.9%) and helminthiasis (27.7%). Over a quarter (38.5%) had one infectious disease, while about half (40.3%) reported had more than two infectious diseases. In the study sample, the number of parasitic diseases differed significantly by sex (p = 0.0344), age * Corresponding Author.
Introduction
Globally, millions of people suffer from parasitic infections. More than 1.2 billion people are infected with chronic soil-transmitted helminths, and 200 million are infected with schistosomiasis [1] [2] , 243 million with malaria [3] , and 2.5 million with giardiasis [4] . In the tropical countries, especially in Africa, parasitic infections are the major public health problem, and the high prevalence of parasitic infections remains one of the principal factors contributing to children morbidity and mortality [5] . The adverse effects of parasitic infections among children are diverse and alarming. Intestinal parasitic infections have detrimental effects on survival, appetite, growth, school attendance and cognitive performance of school-age children [5] [6] .
Parasitic infections are modulated by behavioral, biological, environmental, socioeconomic and health systems factors. Local conditions such as quality of domestic and village infrastructure; economic factors such as monthly income, employment and occupation; and social factors such as education, influence the risk of infection, disease transmission and associated morbidity and mortality [7] [8] . In many parts of the developing world, children are one of the groups at high-risk for parasitic infections [5] .
Despite the huge burden of parasitic infection among school children, there are few policies and programs to combat morbidity in school-age children in developing countries, especially when compared with programs for infants and pre-school children, and they could be considered as a neglected group [9] . Moestue et al. [10] identified scarcity of information on the extent and causes of ill-health among school-age children as the principal factor. Also, despite the growing body of evidence that school-based health services such as treatment of parasitic infections can be delivered at low cost and can contribute to improving children's general well-being and growth [11] [12] , there is currently no national school-based parasitic infection control program in Nigeria [2] .
Possibly, the lack of school-based control programs in many developing nations may have informed both the World Health Organization (WHO) and the American Centre for Disease Control (CDC) to have provided meaningful guidelines to promote health through the school system [13] [14] . One of the "core elements" of the guidelines proposed by the WHO is to conduct a situational analysis prior to intervention. Such an analysis provides a baseline of factors which are likely to impact on the health of the educators, learners, parents and the surrounding community [15] . A situation analysis helps "to better understand the needs, resources and conditions that are relevant to planning interventions" [13] [15] .
Informed by these guidelines, we undertook a school-based health survey in Southern Nigeria. Part of the survey is primarily focused on parasitic infections. The objective of the survey was to examine the prevalence of parasitic infections and associated demographic factors among schooling adolescents with the aim of identifying factors that are relevant in the development of sustainable school-based intervention programs. To achieve our objective, we adopted the proposition of Moestue et al. [10] that the information given by students in a questionnaire is diagnostically reliable, so long as any under-or over-reporting is systematic and consistent, it could be used to identify schools where a health problem is common and where curative or preventive measures could be effectively directed. This notion has been well studied and validated for urinary schistosomiasis [16] - [18] .
Methods

Participants
A total of 600 students from selected schools in Delta State Southern Nigeria, voluntarily participated in the study. Of the 600 students, incomplete data were removed and 585 were included in the analysis. Of these, 60.9% were male while 39.1% were female. The slight male predominance in the sample was because one of the schools is same sex (boys only) school. The average age of male participants was 15.0 ± 2.0 years while for female was 15.2 ± 1.7 years. The average age of all participants was 15.1 ± 1.9 years. The participants cut across both public and private schools and their parents were from varied educational and occupational backgrounds.
Study Design, Data Collection and Survey Instrument
The study design was a cross-sectional survey conducted at Delta State Southern Nigeria between July and August, 2013 using a self-administered questionnaire on general school health survey. The parasitic infections section was adapted from previous published study [16] . Socio-demographic and infection related information was collected with a structured questionnaire. The questionnaires were administered to students by trained field interviewers who explained how to fill out the instruments to the students. The questionnaire was completed anonymously. Prior to the study, participants were pre informed of the significance of the research and informed consent was obtained from those who agreed to participate in the study. Also, approval was obtained from the respective schools.
The questionnaire consisted of different sections. Demographic data; such as age, sex, setting of residence (geolocality) etc. 1) infection, 2) students were asked to report symptoms, and diseases experienced during the past twelve months. Also assessed were; highest level of parents' education: This is based on students self-reports and is divided into four levels: 1) not educated (illiterate); 2) primary school; 3) secondary education; 4) tertiary education; and parents' occupation: A more direct measure of the family economic situation was derived from a question reporting the occupation of the parents. This is based on students self-reports and responses were 1) none; 2) farming; 3) fishing; 4) business/trading; 5) civil servant; 6) others.
Data Analysis
The data from the survey was analyzed using STATISTICA version 12.0 and GraphPad Prism version 5.0. Chisquare test was used to compare differences among subjects by socio-demographic characteristics. Correlation analysis was to assess the agreement between the self-reported symptoms and diseases. Multivariate logistic regression was used to determine socio-demographic factors predictive of the outcome the presence of parasitic diseases (coded 1 for yes, and 0 for no). Missing values in the data set arising from items non-response were imputed using the random function in excel to avoid bias generated by list-wise deletion of subject with missing values from the statistical analysis. All reported p values were made on the basis of two-tailed tests. Differences were considered statistically significant at p value < 0.05.
Results
Prevalence of Self-Reported Parasitic Diseases by Socio-Demographic Factors
The prevalence of the four infection diseases is shown in Table 1 . The most prevalent parasitic diseases reported across the sample were malaria (46.9%) and helminthiasis (27.7%). The prevalence of malaria was higher among male students (60.5%), urban dwellers (65.28%), students attending public schools (51.6%), students whose parents had higher education (68.4%), and higher wealth status. The prevalence of helminthes infection was similar to that of malaria, being higher among male students (56.5%), urban students (77.8%), those attending public schools (50.6%), those with parents of higher education status (65.7%) and those whose parents are of higher economic status. Urinary schistosomiasis (27.7%) and Diarrhea (19.7%) infection were the least reported parasitic diseases among the student population. Table 2 present the association between the numbers of self-reported parasitic diseases and socio-demographic factors. Nearly a quarter (21.2%) of the students reported not having any parasitic diseases, while (38.5%) had one infectious diseases and about half (40.3%) reported more than two infectious diseases. In the study sample, the number of parasitic diseases differed significantly by sex (p = 0.0344), age (p = 0.0483), geolocality (p = 0.0001), school ownership (p = 0.0012) and parents' occupation (p = 0.0199). The number of parasitic diseases did not differ significantly by level of parents' education (p = 0.4280) ( Table 2 ).
Associations between the Number of Parasitic Diseases and Socio-Demographic Characteristics
Socio-Demographic Predictors of Presence of Parasitic Diseases
Multivariate logistic regression analysis showed that attending privately owned school was significantly negatively associated with the presence of parasitic diseases (p = 0.0022). Although, parents' occupation and level of education was negatively associated with presence of parasitic infections, the association was not significant ( Table 3) .
Association between Self-Reported Symptoms and Parasitic Diseases
Both Scatter plot and correlation analyses showed strong agreement between the self-reported symptoms and self-reported diseases (R 2 = 0.93, r = 0.98, p = 0.0023), thus 93% of the self-reported symptoms could be explained by the diseases (Figure 1) . 
Discussion
Parasitic infections are considered a major health problem causing great suffering in the tropical and subtropical countries. Infected school children are often physically and mentally compromised by malnutrition, leading to cognitive deficits, learning disabilities and high school absenteeism [5] . Despite the health and cognitive implication associated with parasitic infections, there is no evidence of countrywide control program for parasitic infections in Nigeria as school health services are rudimentary [19] and currently funding for public health programs are skewed in favor of HIV/AIDS prevention [20] . This study is a situation analysis, focused on rapid assessment of the prevalence of parasitic infections among adolescent students based on self-reported diseases experienced with the past twelve months. The aim was to provide baseline information that would assist in the de- signing an effective school-based intervention program that may incorporate laboratory diagnosis. A situation analysis helps "to better understand the needs, resources and conditions that are relevant to planning interventions [13] . The study revealed that about 40% of the studied population had one parasitic infection during the past twelve months and the most prevalent self-reported infections were malaria (46.9%) and helminthic (27.7%). This supports previous reports that the prevalence of parasitic infections are high in developing countries [2] [5]. The high rate of self-reported infection among the students indicates that much attention is required and the implication of this with respect to school absenteeism and performance are enormous, and this is a clear reflection of high rate of asymptomatic carriers in the community. The overall prevalence of 46.9% of malaria infection among the students in this region is not surprising as malaria is holoendemic in Nigeria, especially in the rural areas, but could be hyperendemic in urban areas [21] [22] . Morbidity and mortality due to malaria have been increasing due to deterioration in health system, growing drug and insecticide resistance, periodic changes in weather pattern, human migration and population displacement. In Nigeria, the epidemiology of malaria is relatively uniform throughout the year, but sometimes high at the rainy season [22] . Furthermore, the overall prevalence of 27.7% of helminthic infections is by far lower than the findings elsewhere in the southern Nigeria [5] [23]- [25] . This observation could be attributed to differences in study age groups, environmental contamination, degree of sanitation in the communities or that there may be an increased consciousness in health education and personal hygiene among our study population.
Result of this study indicates a relatively high prevalence of self-reported multiple infections (≥2 infections) in the study area. It shows an overall prevalence of 40.3%. Also, the number of parasitic diseases differed significantly by sex (p = 0.0344), age (p = 0.0483), geolocality (p = 0.0001), school ownership (p = 0.0012) and parents' occupation (p = 0.0199). It is particularly common in the tropical and sub-tropical countries where conditions of poor hygiene and sanitation co-exist with environmental factors favoring survival and spread of the extra-human parasitic stages. The high prevalence of multiple infections reported in this study is comparable to that of Raso et al. [26] . The suffering of multiple co-existing parasitic infections puts these young adolescents at an increased risk of parasitic infections. This may result in straining an already overburdened healthcare system. Therefore, there is need for comprehensive and coordinated interventions within the school health system targeting multiple infections that young students face. The study showed significant variations in self-reported number of parasitic infections by sex, age, and geolocality, school ownership and parents' occupation.
Other studies also found that male had higher prevalence of parasiticinfections compared to their female counterparts [5] [25] [27] . This calls for gender-specific interventions in addressing parasitic infections. These factors must be taken into consideration when designing control programs to ensure their effectiveness. It was also found that being female is negatively associated with presence of parasitic infection. This further confirms the higher prevalence of infections observed among males. This agrees in part with Rijal et al. [28] that females possess significantly higher levels of awareness about parasitic infections. Also being an urban dweller showed positive correlation with presence of parasitic infection. This is not an unexpected finding, given that most urban areas in tropical countries including Nigeria is overcrowded and associated with poor sanitary conditions. Parasitic infections persist and flourish wherever poverty, inadequate sanitation and overcrowding are entrenched [28] . The association between age group and presence of infections showed an interesting pattern. Age (≥18 years) showed a negative association while 14 -17 years on the other hand showed a positive correlation. A possible explanation to this could be that the student within the age group ≥ 18, may have higher level of awareness about parasitic infections and practices more personal hygiene compared to younger students thus are less exposed to parasitic infections. That we found significant negative relationship between presence of infection and students attending private school possibly suggests that privately owned schools have better sanitation conditions in and around schools compared to public school or higher economic status of most students' parents in the private schools may be the underling factors. The former concur with the report of Ekpo et al. [2] that the water and sanitary conditions were poorer in government-owned schools than in the private schools.
Strength and Limitation
This study provide a firm basis on which to monitor and evaluate parasitic infections patterns among schooling children and adolescents in Nigeria and other Africa nations with similar settings. Rapid approach to evaluating health situation prior to intervention is an important first step in responding to the need to reduce the burden of parasitic infections in schools and community at large. We observed association between the number of parasitic infections and demographic characteristics. Furthermore, the multivariate logistic regression analysis though revealed the correlation of infections with demographic factors, only school ownership proved to be a significant predictor of parasitic infection among this population thus suggesting that the correlates of parasitic infections may differ from those of multiple infections. These findings heighten the need for a better understanding of the underlying synergetic factors that could be associated with parasitic infection among student population in Nigeria. Also, there is need to understand how these patterns are evolving over time, the implications of those changes for students and the communities, and patterns of school health use over time. Rapid assessment and laboratory follow-up surveys are therefore needed to monitor trends and patterns over time.
However, the results of this study must be interpreted with caution as there are several limitations. First, the self-report of parasitic infections within the past twelve months should be treated with caution. It is possible that self-reports of infections may be subject to social desirability biases; thus, the findings may be underestimated. Self-reported assessments of infection remain the most feasible and affordable instruments for global surveillance though, it will be beneficial to validate the self-reported infections with laboratory investigation to reveal the true picture of infections among student.
Second, the possibility of recall bias cannot be rule out. Considering the likelihood that detail of the infection could be lost due to memory-decay, and/or "tele-scoping" resulting in the inclusion of infection that occurred outside the recall period. There is a need for studies to evaluate the reliability of recall over different periods to see if the self-reported prevalence of infection is proportional. Studies have shown that reporting errors may be related to the length of the recall period and the severity of the disease [29] . Nmor et al. [30] proposed that a short recall period of 6 months should minimize error due to recall bias. Despite these limitations, our study give important insight into socio-demographic factors associated with multiple parasitic infections among young schooling adolescents in Nigeria.
Conclusion
This study provides useful information that can aid decision making and resource allocation for improving school health. For instance, the association between occupation and number of parasitic infections suggests that parents with better economic status could have more resources to take care of their children and thereby reduce the risk of multiple parasitic diseases. The study confirms the view that parasitic infections should not be considered in isolation from one another as they may co-exist and may also have synergistic effects on disease risk. Thus, comprehensive school-health promotion interventions should not only be tailored for specific demographic groups but also focus on addressing multiple parasitic disease risk factors.
